
CHAPTER 4 – Vision for the Future  

 
4.1 Introduction 
 
The Construction Program has a solid base in terms of organization and program 
focus, and we propose to build on this foundation. It has proven it can deliver 
results in spite of the many challenging industry characteristics that make safety 
and health improvement difficult. NIOSH believes that the three-pronged 
approach to the organization of the Program, with NIOSH intramural, the National 
Construction Center, currently awarded to CPWR, and extramural investigator 
initiated research grants, is well suited for this particular industry sector, and 
does not propose to make changes in it. There will be an open re-competition for 
the Construction Center in 2008, and peer review will determine its award. 
 
We believe that our strategic planning has put us on a good trajectory for the 
challenges ahead. The initial strategic input to the Program in early years came 
from Congress, along with stakeholder input from national conferences and 
available surveillance findings. The Program added intervention development 
capacity for the major outcomes to this foundation. Most recently we have 
focused on adding specific knowledge about research to practice (R2P) and tools 
for diffusion of safety and health interventions within construction. The process of 
developing draft NIOSH Construction Program goals has given us practical 
experience on crafting strategic goals and performance measures. Development 
of a Construction Program logic model has provided additional insights and given 
us a shared language for discussing impact among researchers as well as our 
stakeholders and intermediate customers. Lastly, the industry sector orientation 
integral to the second decade of the National Occupational Research Agenda 
(NORA2) aligns Institute and Program interests and gives us a ready-made 
organizational structure for the decade ahead. 
 
4.2 Program Objectives 
 
The overall program objectives will continue to be those established in Healthy 
People. The program is likely to achieve the 2010 objectives. It is reasonable to 
assume that the objectives will be established for the coming decade using 2008 
as baseline, and if it follows past practices it could include a 30% reduction in key 
rates. The program needs to be positioned to respond to this challenge. 
 
4.3 Anticipated Industry Changes 
 
It is unlikely that the predominant characteristics of the construction industry, with 
short-term contracting, predominantly small employers with high turnover, 
temporary employment, multi-employer worksites, multi-cultural workforce, and 
episodic exposure to risks, will change significantly. Thus, the main needs that 
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the program has identified over the past decade and a half will continue to be 
important priorities for the program. However, some anticipated changes are 
listed below. 
 
Changes in Major Construction Inputs 
 
The major inputs in construction are:  
 

• Land 
• Administration, including marketing and sales  
• Insurance and financing 
• Design and engineering 
• Project management 
• Supplies, equipment and technology, including transportation 
• Production labor (construction trades workers) 
• Energy 
 

In the coming fifteen years, financing costs, project management costs and costs 
of supplies, technology, equipment and energy are all likely to rise. The 
construction owners will have little control over these costs, and therefore will try 
to find reductions in other costs to compensate for these increases. This will lead 
to demands for increased construction labor productivity, including pressure on 
construction schedules. The search for productivity will lead to pressure on 
design and engineering to come up with new (and therefore untested) 
construction methods, and on production labor, to work for less or produce more 
per unit cost.  Some of the likely safety and health implications of this overall 
development are:  
 
Workforce Changes 
 
Changes experienced by the industry over the past five years are likely to 
intensify: 
 

• Immigrants. The influx of immigrant labor is likely to intensify as 
international trade agreements continue to expand. It is unrealistic to think 
that the free movement of labor can be excluded from such agreements. 
For instance, in the past year the European Economic Union has opened 
borders to the movement of labor. Since then there has been a greater 
movement of construction workers, particularly from lower wage eastern 
and central European countries to the western countries.  

 
• Employment as independent contractors. Close to 25% of construction 

trades workers are now employed as independent contractors, which is a 
four-fold increase over the past 30 years. There is no evidence that this 
trend is likely to abate any time soon. 
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Work Organization 
 

• Multi-tier worksites. Although worksites have always involved a number 
of different tiers with subcontractors, the trend towards more construction 
management of large numbers of subcontractors is likely to continue at 
the expense of direct-hiring prime contractors. 

 
• Truncated project schedules. As noted above, the demand for 

increased productivity will likely result in shorter construction times. 
 
• More prefabrication and assembly. There will almost certainly be a 

trend towards more international outsourcing of construction work. The 
new Tacoma Narrows suspension bridge that is now completing 
construction used decks built in Korea and transported in specially 
designed ships to the site where they were hoisted into place. Prefab 
housing built in low wage economies and then transported to the U.S. is 
becoming economical with new flat packing and container transportation. 

 
Technology and Materials 
 
Changes to accommodate truncated construction schedules, reduced 
maintenance, opportunities for creative design and environmental concerns: 
 

• Increased use of fibers as reinforcement at the expense of steel.  
Light weight and quick-set concrete and similar materials may increase in 
use.  

 
• Nano-technologies. Ultrafine or nano-scale titanium dioxide is used more 

and more (especially in the EU and Japan) as a concrete additive that 
catalyzes the reaction of organic chemicals with UV light. This results in 
"self-cleaning" buildings or pavers (stay bright white despite air pollution), 
and indoor concrete surfaces that claim to clean the air of VOCs. This is 
also proposed as a future way to create self-cleaning glass coatings for 
windows. Concerns about the risks –particularly pulmonary risks—of 
occupational exposure to titanium dioxide have been raised for more than 
30 years [Elo et al. 1972].  Little is still known about this hazard, and 
whether or not this new particle form differs in risk is not well-understood. 

 
• Green construction as noted above, will result in more recycling of 

materials and use of new materials, and may pose new risks to safety and 
health. 
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Energy considerations 
 
We anticipate that energy efficiency considerations driven by increasing 
recognition of the need to reduce carbon emissions (“greenhouse gases”) will 
have a considerable impact on construction.  First, the costs associated with 
national mitigation efforts could be at least $240 billion per year (20% of current 
construction spending) over the next 20-30 years and add 1 million more 
construction trade jobs.[Goering, 2007; Jeeninga et al, 2007].   Secondly, the 
energy inefficiency of construction practices and organization are likely to also 
come under additional scrutiny.  Some authors claims that construction is a much 
greater contributor to climate change than automobiles [Stang and Hawthorne, 
2005], and that it takes more energy to construct a building than to operate it 
over the rest of its life cycle [Ouroussoff, 2007].  Changes driven by energy 
efficiency could greatly change how construction projects are designed and how 
construction tasks are performed. 

 
4.4   Management Approach 
 
Organization of the Program 
 
NIOSH plans to maintain the program structure it now has with the following 
essential elements: 
 

• A Sector Council to recommend strategic plans and review the progress 
of the program. The Council will continue to have a membership divided 
between NIOSH staff from all divisions and stakeholders from the industry 
and interested research communities. We envision that the Council will 
meet 2-3 times per year, and that its program monitoring functions will 
increase.  

 
• A Program Manager and Coordinator to manage the program within 

NIOSH. Their main functions will be to ensure that 1) resources dedicated 
for the Construction Program are used to address established Program 
goals; 2) strategic recommendations and findings adopted by the Sector 
Council are implemented; 3) the matrix organization within NIOSH 
functions well so that cross-sector programs contribute to Construction 
Progam goals as appropriate and needed; and (4) the extramural 
communities continue to contribute to the Program. 

 
• A Program Structure that is well organized and positioned to respond to 

new developments as they emerge, consisting of the three “arms” that 
now exist: 

 
o An Intramural Program of surveillance, exposure assessment and 

control technology research to take advantage of NIOSH’s 
outcome-oriented expertise across its various divisions;  
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o National Construction Center operated under competitively 
awarded 5-year cooperative agreements to build ties to the industry 
and focus primarily on characterizing the industry, developing best 
practices through research, and disseminating findings to the 
industry; and  

o Extramural Studies supported through grants to harness 
investigator-initiated ingenuity. 

 
4. 5 Recommendations from the NORA Construction Sector Council 
 
The NORA Construction Sector Council is one of the eight industry sector 
councils created under NORA2. The Sector Councils are intended to involve 
stakeholders with developing a sector-specific national industry agenda 
comprised of national goals, performance measures, and implementation plans. 
These agendas will provide guidance to the entire occupational safety and health 
community for moving research to practice in workplaces. In addition, a Cross-
sector Research Council will be formed to identify opportunities for common 
research across sectors. NIOSH is the steward of NORA and facilitates the work 
of the Research Councils, which will develop and implement research agendas 
for the occupational safety and health community. Background information on the 
operation of a Sector Council is provided in Figure 4.1 
 
Figure 4.1 – NORA Sector Council guidance: Mission, Guiding Principles, and Components of a 
Research plan 
MISSION  
The mission of a NORA Sector Council is to:  
1. Develop and maintain a sector-specific research strategic plan for the nation to address the most important 
problems; and  
2. Maximize impact through partnerships by promoting widespread adoption of improved workplace practices 
based on research results. 
GUIDING PRINCIPLES  
A NORA Sector Council will:  
1. Represent all stakeholders;  
2. Seek broad stakeholder participation in identifying the most important problems, developing the goals, 
conducting the research and translating/sharing the results;  
3. Practice transparency by displaying its inputs and results of its decision-making publicly;  
4. Establish and periodically update sector-specific research goals;  
5. Promote high quality research that is supported by a range of organizations;  
6. Promote effective partnerships to move proven improvements into workplaces;  
7. Host reviews and track progress on the goals; and  
8. Review and revise membership periodically to maintain broad expertise, diverse insights and energized 
members.  
COMPONENTS OF A RESEARCH STRATEGIC PLAN  
A NORA Sector Research Strategic Plan will typically include:  
1. Strategic goals to reduce or eliminate the most important current or anticipated future problems in the sector or 
a sub-sector,  
2. Intermediate goals which are critically important to accomplish in order to attain the strategic goal,  
3. Outcome measures suitable for tracking progress toward the strategic and intermediate goals, and  
4. Implementation plans to promote the needed research and to move proven improvements in practice into 
workplaces.  
 
From Generic Charge to a National Occupational Research Agenda Sector Council 
(From http://www.cdc.gov/niosh/nora/councils/pdfs/SCcharge20061002.pdf 
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The NORA Construction Sector Council was the first of the sector councils to 
meet and it has held the most meetings of any of the councils to date. The 
Council has 35 members representing 8 construction categories with a third of 
the members from NIOSH. Figure 4.2 portrays the groups currently represented 
as core members on the Council, and Appendix 4.1 provides a list of the current 
NORA Sector Council members. The NORA Construction Sector Council 
selected co-chairs and an alternate co-chair at the second meeting held in 
September, 2006.1 We expect to rotate in new members over time to allow wider 
participation among groups and individuals.  
 
Figure 4.2 – Groups currently represented on the NORA Construction Sector Council June 2007 
Federal government  NIOSH Construction Program; OSHA Directorate of Construction 
State government  Wisconsin Division of Public Health; Kentucky Department of Labor; 

Massachusetts Dept of Public Health 
Employee 
organizations  

Building and Construction Trades Dept (BCTD); Laborers Health and 
Safety Fund; International Union of Operating Engineers 

Employer/ 
Employer 
organizations  

American Road and Transportation Builders Association (ARTBA); 
Washington Group International; Turner Construction; Associated 
General Contractors; National Association of Homebuilders 

Researchers  Center to Protect Workers Rights (CPWR); University of Iowa; Duke 
University Medical Center; RAND 

Professional 
Associations 

American Society of Safety Engineers (ASSE); American Industrial 
Hygiene Association (AIHA); American Society of Civil Engineers 
(ASCE) 

Building Owners  Navy Facilities Engineering Command 
Special Categories  Construction Safety Council; National Excavation and Safety Training 

Institute; Association of Equipment Manufacturers; Liberty Mutual 
Insurance Company 

 
The council reviewed available surveillance information, comments submitted by 
construction stakeholders to a NORA website, and top problem candidates 
identified by members. The NIOSH members provided the draft NIOSH 
Construction Program Strategic Goals as NIOSH intramural input to the 
discussion. These 8 goals are described in figure 4.3. A complete copy of the 
draft goals, including the brief narratives and descriptions of all 43 intermediate 
goals and their performance measures, is provided in Appendix 4.2. 
 
Figure 4.3 – Draft NIOSH Strategic Goals – 11/05  
(Note: the intention is to finalize these draft year end dates upon finalizing goals) 
Strategic Goal 1: Reduce Construction worker fatalities and injuries caused by falls to a 
lower level.  
 

Overall Performance Measure: Delivery of the following goals will improve sector capabilities 
to reduce falls from height to support an ambitious 20% reduction in fall fatality rates by 2016 
(using a 2003 baseline).  

 
Strategic Goal 2:  Reduce fatal and serious nonfatal injuries caused by roadway 
construction workers being run over by vehicles and equipment. 
 

                                                 
1 The NORA Co-chairs are Matt Gillen, NIOSH Construction Coordinator and Pete Stafford, CPWR Construction Center 
Executive Director. Emmett Russell of the International Union of Operating Engineers is Alternate Co-Chair.  
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Overall Performance Measure - By 2014, achieve a 40% reduction in the number of fatalities 
and injuries from workers being struck by construction vehicles and equipment in the road 
construction industry 
 

Strategic Goal 3 - Reduce fatal and non-fatal injuries from contact with electricity among 
construction workers. 
 

Overall Performance Measure – Delivery of the following goals will improve sector 
capabilities to reduce electrical hazards in support of an ambitious 20% reduction in electrical 
fatalities from all causes by 2016 (using an adjusted 1992-2002 baseline) 
 

Strategic Goal 4: Reduce the incidence and severity of work-related musculoskeletal 
disorders in construction work. 
 

Overall Performance Measure - Successful delivery of the following goals will improve sector 
capabilities to address musculoskeletal disorders in construction. It will demonstrate that 
successful implementation of interventions, such as those identified and evaluated in IG4:3 
can lead to 25% reductions in incidence and severity rates by 2015 for those targeted tasks 
and trades.  

 
Strategic Goal 5:  Reduce noise-induced hearing loss (NIHL) among construction workers 
  

Overall Performance Measure - By 2014, successful accomplishment of these goals will 
improve sector capabilities to assess, reduce, and control construction noise exposures and 
to implement effective hearing conservation programs. This will be demonstrated by an 
ambitious goal to increase the use of audiometric programs by 40% and to reduce hearing 
loss by 20% (over baseline findings) for targeted groups.  

 
Strategic Goal 6:  Reduce occupational illness among construction workers by reducing 
inhalation exposures to lead, silica and welding fumes. 
 

Overall Performance Measure - Delivery of the following goals will improve sector capabilities 
to reduce exposures over 10 years as follows:  

  Lead: a 40% reduction in the prevalence of blood lead levels exceeding 25 ug/dL among 
construction workers. 

 Silica: a 20% reduction in abrasive blasting exposures, and 40% reductions for building 
renovation/construction and highway construction exposures. 

 Welding fumes: a 20% reduction in overall welding fume exposures, and a 40% reduction 
for chromium and manganese exposures. 

 
Strategic Goal 7:  Reduce dermal exposure and associated occupational illnesses among 
construction workers. 
  

Overall Performance Measure -The successful completion of this strategic goal will result in a 
30% decrease in the reported incidence of irritant dermatitis in targeted construction industry 
groups by 2016. 

 
Strategic Goal 8:  Improve surveillance of occupational injuries, illnesses, and hazards for 
the construction industry at the Federal, State, and private level.   
 

Overall Performance Measure -   This goal will be successfully achieved if by 2016, current 
surveillance systems are adapted for use by NIOSH and stakeholders to enumerate and 
track injuries and illnesses; examine emerging technologies and associated hazards; monitor 
and evaluate intervention effectiveness; and contribute to identifying future health and safety 
priorities in construction.  
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Council discussion led to the identification of ten top construction issues falling 
into two general categories: 
 

• Contributing factors are fundamental to creating a framework for 
improving construction safety and health performance across the board.  

• Outcomes. These are the injury and illness categories that the program 
aims to reduce. 

 
These cross-cutting topics are listed below in the order in which they were 
identified (they are not ranked by importance) along with a brief description. 

 
Contributing factor topics:     
 
1)  Construction culture   The industry has a rich culture but construction 

safety culture can include negative aspects such as tolerating important 
risks. How can construction culture be defined and measured in relation to 
safety and health?  What are factors that affect construction safety culture 
and what interventions can reliably improve it?   

 
2) Construction safety and health management.  While it is intuitively 

obvious that management practices are essential to safety and health 
performance, how much do we know about the effectiveness of various 
practices?  Does current practice sufficiently support management of 
health hazards or musculoskeletal disorders?  Most importantly, how can 
practices that are known to work for large firms be scaled down to provide 
relevant alternatives and benefits for the majority of small firms and their 
workers?  

 
3) Organization of construction work and the construction industry.  

Work on construction projects involves complex relationships across 
numerous firms, trades and disciplines. Unclear safety roles and 
accountability among project participants is a likely root cause for safety 
and health problems. Risk-shifting and cost-shifting can occur. What 
research might help improve understanding of this fragmentation and 
identify systems interventions?  How can procurement be optimally 
aligned with safety efforts?  Other questions address factors such as 
understanding the growth of the informal part of the industry and self-
employed contractors.  

 
4) Training issues. Training is fundamental to construction and significant 

resources are devoted to both general competence and safety and health 
training. There are important training needs and gaps such as developing 
an inventory of existing training resources, improving our understanding of 
training effectiveness and training impact on reducing injuries and 
illnesses, and exploring how best to get training to underserved worker 
and contractor groups.  
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5) Vulnerable workers. Construction is undergoing rapid demographic 

changes. Certain sub-populations such as immigrant workers, young 
workers, and day laborers may experience disproportionate risks. Risk 
factors for these groups include language proficiency, literacy, 
inexperience, and group culture. There is a need to evaluate and deliver 
interventions that will reduce these risks.  

 
6) Design for construction safety. Increasing the consideration of 

occupational safety and health at the design phase of construction is 
viewed as holding enormous transformational promise for cost effective 
improvements in safety and health. Green design” provides a model of 
what can be achieved with this approach. Research can show that design 
interventions such as built-in anchorages for fall prevention and non-
fragile skylights are effective. Research can also pilot specification 
templates to bridge the gap between the safety and health and 
architecture/design communities. The scope of “Prevention through 
Design” provides a life-cycle perspective to construction design and can 
encompass materials, equipment and tools, and work organization/ 
sequence. 

 
7) Improving surveillance of hazards and outcomes in construction.  Our 

traditional systems are vital for tracking performance and there is strong 
interest in finding ways to fill gaps in these systems. Examples of 
suggested focus areas include expanding the concept of surveillance by 
experimenting with shared exposure databases for health hazards (e.g. for 
silica or noise) or by surveys for leading indicators such as good practices 
or use of controls. There is also interest in expanding surveillance 
practices among construction stakeholders and in finding ways to share 
such information. 

  
Outcome topics 
 
8) Reduce major sources of traumatic injuries and fatalities.  Specific 

sources that need to be targeted include: a) Falls, b) Electrocution, and c) 
Struck by and caught between incidents. A sampling of needs under 
discussion include  developing additional fall prevention options for 
residential construction, to targeting “live” electrical work hazards, to 
evaluating injury risks associated with the expanded use of night work in 
the road construction industry, to performing more analytical epidemiology 
work to get a better handle on risk factors associated with some types of 
struck by hazards. Research to Practice (R2P) needs include identifying 
aggressive options for improving implementation of fall prevention such as 
working with construction partners to develop and implement a national 
campaign to reduce fatal and sever injuries associated with falls to a lower 
level. 
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9) Reduce major health exposures/illnesses of concern.  Specific sources 

that need to be targeted include: a) silica, b) noise, and c) welding fumes. 
Needs range from research needs such as improving measurement of 
impact noise, to filling data gaps about welding fume health effects to 
developing options for “portable” records for audiometric tests that can be 
used across multiple employers. R2P needs include examples such as 
piloting of “buy quiet” efforts for lower noise emitting tools and developing 
standardized pre-job planning health hazard approaches for silica, noise, 
or welding fumes that can be used by competent persons on construction 
sites to encourage the use of controls.  

 
10) Reduce major sources of musculoskeletal disorders. Additional 

identified research needs include more accurately estimating the 
prevalence and rates of work-related musculoskeletal disorders among 
trades and industry divisions, and systematically identifying those high risk 
tasks where no existing interventions are available so that options can be 
developed and evaluated in partnership with industry stakeholders. R2P 
needs include overcoming obstacles to recognizing musculoskeletal 
problems and how best to improve the acceptance, adoption, and diffusion 
of solutions by contractors, owners, and workers.  

 
Workgroups for each topic are currently drafting strategic and intermediate goals 
and performance measures. We will complete these drafts and discuss them at a 
NORA Construction Sector Council meeting at the end of 2007. If appropriate, 
we would welcome a presentation by representatives of the National Academies 
Construction Evaluation Committee to report on emerging issues of interest or 
other recommendations relevant to the development of a national construction 
agenda at this meeting. The final agenda will be released at the Construction 
Safety Council Conference in February, 2008.   
 
4.6 Plans for the decade  
 
Research – We plan to use the NORA Construction Council National Agenda 
and any National Academies Construction Program review recommendations as 
strategic inputs to guide our next five-year cooperative agreement announcement 
in late 2008. We will also use this input for internal project planning.  
 
Surveillance and Industry Characterization. We will carefully monitor changes in 
the industry and safety and health needs. We will need to work with the industry 
and with government agencies to improve the reliability of national safety and 
health data. 
 
Research to Practice – Both the Construction Program logic model and R2P 
concepts have been discussed at NORA Construction Sector Council meetings 
and the group is very interested in further discussions on moving research 
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findings and effective interventions into practice. Given that it is a volunteer 
group, a decision was made to focus time and energy first on developing the 
national agenda. However, once the agenda is finalized, we anticipate the focus 
will shift to activities such as: 
 
-Facilitating upfront partnering and stakeholder involvement in new projects 
generated by the national construction agenda. Stakeholder discussions about 
anticipated intermediate outputs will also be useful.  
     
-Providing a forum for discussing research results and for disseminating them to 
the industry to achieve intermediate outcomes. 
 
-Bringing safety and health considerations into the design phase. The demand to 
make buildings and other construction more energy efficient provides a good 
opportunity. Environmental rating systems such as the Green Building Council’s 
Leadership in Energy and Environmental Design Rating System (LEED) could 
easily incorporate design for safety [Rajendran, 2007].   
 
-Exploring options for electronic repositories for NORA2-generated construction 
research to make it easier for the construction community to gain access.  
 
-Developing and testing prototypes for new types of construction communication 
products such as contractor or business case fact sheets, symbol-based signs, 
and diagrams for low-literacy workers. 
 
-Intensifying our efforts to reach immigrant workers, especially Hispanic workers, 
with more Spanish language materials and training. More research concerning 
day laborers and how to reach them is also needed. 
 
-Applying and evaluating the use of social marketing theory and methods to 
reach small employers, for example seeking partnerships with distributors of 
equipment and supplies, targeting building supply stores, and working with local 
government permitting and licensing offices.  
 
-Making the business case for safety and health improvement. We will continue 
to measure the costs of work-related fatalities, injuries and illnesses, and the 
savings that can be derived from implementing evidence-based safety and health 
programs and procedures. 
 
4. 7  Evaluation  
 
The evaluation of this program will be continuous and will be discussed with the 
Sector Council and other stakeholders on a regular basis.  It will be preformed on 
several levels: 
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o Program Inputs. Growth of program resources, including 
researchers and safety and health practitioners that are available to 
adopt findings. These should continue to grow. 

o Program Activities. The Program will present a report on the 
portfolio of activities addressing the priorities established by the 
Sector Council. 

o Outputs. The Program will document the contribution it has made 
to new knowledge on all levels. 

o Intermediate Outcomes. The Program will develop a data base of 
intermediate outcomes, such as the adoption of findings or 
recommendations by relevant audiences or constituencies. 

o End Outcomes. The ultimate endpoints for the Program will likely 
be tied to the Objectives established in Healthy People as they get 
updated. The NORA Construction Sector Council will likely develop 
additional outcome goals related to specific endpoints. 

 
4.8 Budget 

 
Like any other program, the extent to which it can produce activities and 
outcomes is limited by the available budget. The budget for this program has 
remained relatively flat since 1995, and adjusting for inflation is now less than 
what it was in 1994. What we have learned so far is that the most hazardous 
areas of the industry –the small employers, the foreign-born workers and the 
informal sector—are also the most resource intensive in terms of translation 
functions. Much research needs to be done on how to best reach and impact 
these areas of the industry, but based on external factors such as the current 
environment of the industry and current regulatory trends, we will need to 
develop, evaluate and implement social marketing techniques to make an impact 
on these groups. That research is costly.  
 
4.9 Challenges  
 
We face a number of challenges for the decade ahead. A significant number of 
Program researchers will be reaching retirement age, and we need to recruit and 
mentor new researchers to maintain the program. We need to attract new types 
of social scientists to study topics such as construction culture and industry 
organization and to better assess barriers and promoters that affect the adoption 
of the interventions that our program develops. We need to include these new 
emphasis areas without losing researchers in key areas such as surveillance and 
engineering where we currently provide leadership.  
 
While our instincts are to maximize investments in research in a period of level 
funding, we also need to find ways to fund R2P and public health practice work. 
We will focus resources on reducing injuries by moving research results into 
practice. For example, there are many construction activities (e.g. working at 
heights and in trenches) where effective interventions are available but unused.  
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If we are to intensify our effort to reach small-to-medium sized employers and 
worksites, we will need to invest in new approaches. Other nations such as the 
United Kingdom have made effective investments in national social marketing 
campaigns for construction hazards2 and we believe that similar efforts could 
have an important impact here. Clearly, they will require significantly greater 
funding, which could either come from government or the industry. We plan to 
use the NORA Construction Sector Council to discuss such concepts further.  
 
Progress on health outcomes will also be challenging.  
 

• Given limitations in available data, we may need to conduct survey 
research to have baselines for performance measures.  

• In an industry where employment is intermittent there is little incentive for 
employers to invest in measures to prevent exposures to health risks, 
including those that cause musculoskeletal disorders. Experience from 
other countries suggest that industry-wide solutions may be most 
effective, but those are hard to come by in the U.S. given the fragmented 
nature of our industry. 

 
Some of the draft NIOSH health goals are ambitious and will be difficult to 
achieve given current external factors. We expect that our combined effort at 
high quality safety and health research coupled with strong economic analyses to 
make the business case will gradually erode barriers that now seem very high, 
but this will require a persistent effort. 
 
4.10 Summary 
 
In summary, our vision for the decade anticipates even closer working 
relationships between Construction Program researchers and industry 
stakeholders. This enhanced coordination using common goals will help us to 
generate simultaneous activities by multiple industry intermediaries. This 
leverage will support breakthroughs on longstanding concerns such as the high 
number of fall fatalities, while increasing contractor and worker awareness about 
the controls and solutions available to them for smarter and safer daily work. Our 
vision includes transformational progress accomplished by sustained focus on 
key areas such as design and procurement that will lead to more fundamental 
integration of safety and health in construction practice. These changes in turn 
will create increasing demand for the quieter tool designs and similar healthier 
work practice solutions that our researchers produce with our industry partners.  
 
 
                                                 
2 See http://www.hse.gov.uk/construction/campaignarchive.htm for examples of four construction campaigns organized by 
the Health and Safety Executive in coordination with industry partners over the years 2005 and 2006.  The Working Well 
Together  http://wwt.uk.com/ site represents a related effort 
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Appendix 4.1 List of NORA Construction Sector Council members - June 
2007 
 
1)  Stakeholder members 
Henry A. Anderson, MD 
Chief Medical Officer 
Wisconsin Division of Public Health 
PO Box 2659 
Madison, WI 53701 
608-266-1253 anderha@dhfs.state.wi.us 
 
Dan Anton, PhD, PT, ATC 
Assistant Professor 
Dept. of Occupational and Environmental 
Health 
University of Iowa 
138 IREH, 100 Oakdale Campus 
Iowa City, IA  52242-5000 
319-335-4425   dan-anton@uiowa.edu 
 
Tom Broderick 
Executive Director 
Construction Safety Council 
4100 Madison Street,  
Hillside, Ill   60612 
708-544-2082 (or 800-562-7744 x207)  
tbroderick@buildsafe.org 
 
S. C. Burkhammer, P.E., CSP, OHST 
Director, Office of Construction Services  
Directorate of Construction  
U.S. DOL-OSHA  
200 Constitution Ave., NW  
Washington, D.C. 20210  
202-693-1724   Burkhammer.Stew@dol.gov 
 
Theodore K. Courtney, M.S., CSP 
Director of Research Operations  
Liberty Mutual Research Institute for Safety 
71 Frankland Road,  
Hopkinton, MA 01748-1298  
508- 497-0207   
Theodore.Courtney@LibertyMutual.com 
 
Justin Crandol, ASP, MS, CSHM, ARM 
Senior Director, Safety and Health Services 
Associated General Contractors of America 
2300 Wilson Boulevard, Suite 400 
Arlington, VA  22201 
Phone: (703) 837-5411 crandolj@agc.org 
 
 
 
 

Shelia Davidson 
Chief, Construction Safety Program 
Manager, Naval Facilities Engineering 
Command, 6506 Hampton Blvd, Norfolk VA 
23508   
757-322-4192   Shelia.davidson@navy.mil 
 
Letitia Davis, ScD, Director 
Occupational Health Surveillance Program 
Massachusetts Department of Public Health 
250 Washington Street 
Boston, MA  02018 
617-624-5626   Letitia.davis@state.ma.us 
 
Michael Hayslip, PE, CSP 
National Excavation and Safety Training 
Institute 
8951 Treeland Lane 
Dayton, Ohio 45458 
937-434-8951   hayslip@aol.com 
 
Russ Hutchison  
Director, Technical and Safety Services 
Association of Equipment Manufacturers 
6737 W. Washington Street - Suite 2400  
Milwaukee, WI 53214 
Phone: 414-298-4118  rhutchison@AEM.org 

 
Alternate: Daniel J. (Dan) Moss 
Asst. Director - Standards & Safety 
Services 
Association of Equipment Manufacturers 
6737 W. Washington Street - Suite 2400 
Milwaukee, WI 53214 
414 298 4149 dmoss@aem.org 

 
Richard King, CSP, Senior Vice President     
Black & Veatch – Engineers/Architects  
11401 Lamar Avenue 
Overland Park, KS  66211 
Tel   913.458.7280  Fax  913.458.8700 
kingrf@bv.com 
Representative for American Society of 
Safety Engineers 
 
Hester J. Lipscomb, Ph.D. 
Associate Professor 
Division of Occupational and Environmental 
Medicine   Box 3834 Duke University Medical 
Center Durham, N.C.  27710 
919 286-1722 ext 256 
lipsc005@mc.duke.edu 
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Robert Matuga  
Director, Labor, Safety & Health Services  
National Association of Home Builders 
(NAHB)  
1201 15th Street, NW  
Washington, DC 20005  
(202) 266-8507, Ext. 8507 
rmatuga@nahb.com 
 
Frank Migliaccio 
International Association of Bridge, 
Structural, Ornamental and Reinforcing Iron 
Workers and Chair, Building and 
Construction Trades Dept Safety and Health 
Committee 
202-383-4829   fmigliaccio@iwintl.org 
 
Andrew Morral, Ph.D.  
Director, Safety and Justice 
Infrastructure, Safety and Environment 
RAND  
1200 South Hayes Street 
Arlington, Virginia  22202 
703-413-1100x5119 morral@rand.org 
   
Emmett Russell 
International Union of Operating Engineers  
1125 17th St, NW 
Washington, DC 20036 
202-778-2672 erussell@iuoe.org 
 
William Piispanen, CIH, CSP, CEA 
Corporate Industrial Hygienist 
Washington Group International 
P. O. Box 73 
720 Park Blvd. 
Boise, ID 83729 
(208) 386-5930 willie.piispanen@wgint.com 
 
Brad Sant, American Road & Transportation 
Builders Association (ARTBA) 
1010 Massachusetts Avenue NW 
Washington, DC 20001-5402 
Phone: (202) 289-4434   bsant@artba.org  
 
Eugene Satrun CIH CSP LIH 
Staff Industrial Hygienist 
Exxon Mobil Corporation - Safety, Health, & 
Environment Global Medicine & Occupational 
Health,  
Joliet Refinery PO Box 874 Joliet IL 60434 
(815) 521-7739 
eugene.a.satrun@exxonmobil.com 
 
 

 
Representative of American Industrial 
Hygiene Association 

 
Alternate: Alice Freund CIH    
Mt Sinai Medical Center 
NY, NY 
alice.freund@mssm.edu  

 
Scott Schneider 
Director of Occupational Safety and Health 
Laborers' Health and Safety Fund of North 
America 
905 Sixteenth St. NW 
Washington, DC 20006 
Ph 202-628-5465 schneider@lhsfna.org 
 
Pete Stafford  
Center to Protect Workers Rights  
Suite 1000, 8484 Georgia Avenue 
Silver Spring, MD 20910 
Ph: 301-578-8500  PStafford@cpwr.com 
 
Charles N. Stribling, Jr., CSP 
Safety Standards Specialist 
Office of Standards Interpretation and 
Development 
Kentucky Department of Labor 
(502) 564-3070   Chuck.Stribling@ky.gov 
 
Michael Toole, PhD, PE   
Associate Professor, Civil and Environmental 
Engineering 
Bucknell University   as representative of 
ASCE 
Lewisburg, PA 17837 
570-577-3820  ttoole@bucknell.edu  
Representative of American Society of Civil 
Engineers 
 
Stephen Wiltshire, 
Safety Consultant 
Clark Construction Group 
6108 Waterman Drive 
Fredericksburg, Virginia 22407 
540.710.9509   smwilt@adelphia.net  
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 2) NIOSH members 
Martin Harper, PhD CIH  
Chief, Exposure Assessment Branch James Albers, MPH, CIH 
Health Effects Laboratory Division Assistant Coordinator, NIOSH Const. 

Program CDC/NIOSH 
1095 Willowdale Road, MS-3030 Division of Applied Research and 

Technology Morgantown, WV 26505-2888 
304 285 5823   mharper@cdc.gov NIOSH/CDC 

4676 Columbia Parkway, MS C24  
Cincinnati, Ohio 45226 Frank Hearl 
513-533-8168 jalbers@cdc.gov Chief of Staff 

Interrim Manager, NIOSH Construction 
Program  

 
Tom Bobick, Ph.D., P.E., CSP 

NIOSH/CDC Research Safety Engineer 
200 Independence Ave, SW Division of Safety Research  
Washington, DC 20201 NIOSH/CDC 
202-260-9727  fhearl@cdc.gov 1095 Willowdale Road, MS H-G800, 

Morgantown, WV 26505-2888  
304-285-5986  tbobick@cdc.gov T.J. Lentz, Ph.D., MPH 

Lead Health Scientist  
Education and Information Division Jim Cawley, P.E. 
NIOSH/CDC Electrical Engineer 
4676 Columbia Parkway, MS C32 Pittsburgh Research Laboratory 
Cincinnati, Ohio 45226 NIOSH/CDC 
513-533-8260   Tlentz@cdc.gov P.O. Box 18070 

626 Cochrans Mill Road  
Pittsburgh, PA  15236 Ken Linch, MS, CIH 
412-386-6654   JCawley@cdc.gov Division of Respiratory Disease Studies 

NIOSH/CDC  
1095 Willowdale Road, MS H-G900.2 Pat Coleman  
Morgantown, WV 26505-2888 Spokane Research Lab 
304.285.6291   Klinch@cdc.gov NIOSH/CDC 

315 E. Montgomery Ave., MS P11  
Spokane, WA  99207 Robert E. McCleery, MSPH, CIH 
509-354-8065  PColeman@cdc.gov Industrial Hygiene Team Leader 

Division of Surveillance, Hazard Evaluation 
and Field Studies, NIOSH/CDC 
4676 Columbia Parkway, MS R-11  
Cincinnati, Ohio  45226  
513.841.4112   RMcCleery@cdc.gov 

 
Bridgette Garrett 
Office of Extramural Programs 
CDC/NIOSH 
Executive Park Bldg 24  MS E74 
Atlanta, Georgia 30329   
404.498.2508   bgarrett@cdc.gov Tim Rehak, P.E. 

National Personal Protective Technology Lab  
NIOSH/CDC Matt Gillen, CIH 
626 Cochrans Mill Road, Pittsburgh, Pa 
15236  

Coordinator, NIOSH Construction Program 
Office of the Director 

412.386.6866    Trehak@cdc.gov NIOSH/CDC 
200 Independence Ave, SW  
Washington, DC 20201  
202-401-2193   mgillen@cdc.gov  
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Appendix 4.2 
 
 

PRELIMINARY WORKING D R A F T 11/21/05 VERSION  

NIOSH Construction Program  
DRAFT Strategic and Intermediate Goals and  

Performance Measures  
11/21/05 Version  

 
Notes: 1) this version is being shared with stakeholders for comment: 2) the final 
version will also include a general introduction and additional text to describe issues, 
baselines, and details for each goal: 3) Annual goals will be added once the strategic 
and intermediate goals are finalized based on stakeholder input.  
 
Strategic Goal 1: Reduce Construction worker fatalities and injuries caused 
by falls to a lower level.  
 
Overall Performance Measure: Delivery of the following goals will improve sector 
capabilities to reduce falls from height to support an ambitious 20% reduction in fall 
fatality rates by 2016 (using a 2003 baseline).  
 
Background: Falls from height are the leading cause of death in the construction 
industry. There were 4,124 deaths from falls to a lower level over the period 1992 to 
2003 (CPWR, 2005, based on BLS data). Falls to a lower level are also an important 
source of injuries – they ranked as the third most common cause of non-fatal cases with 
days away from work in construction in 2003, following contact with objects and 
overexertion (CPWR, 2005). Injuries caused by falls from height in construction are 
typically extremely severe, requiring longer periods of treatment and recovery than 
many other types of injuries. They also result in substantial medical costs. Within 
construction, special trade contractors (such as structure and roof contractors) and 
building construction contractors (both residential and industrial construction) are the 
sub-sectors affected most significantly. The fatality rate from falls varies widely across 
construction occupations. In 2003, the highest rate was 21.1 per 100,000 FTEs for 
roofers, about 6 times higher than the average construction rate of 3.6 per 100,000 
FTES (CPWR, 2005).  
 
Effective reduction of fall incidents requires focused research on high-risk groups and 
tasks, ample knowledge of the causes of these injuries, and a good understanding of 
the bioscience underlying human falls. Developing innovative engineering controls or 
work methods to eliminate or minimize fall-hazard exposure is essential. In some cases, 
existing standards or guidelines already exist to substantially reduce the risk of falls, 
and research is needed to improve understanding of why these methods are not used 
more widely. In other cases, (e.g. some aspects of residential construction) there is a 
continuing need to develop technical and feasible solutions to prevent falls.  
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Working with industry partners to transfer and implement existing and new fall 
prevention knowledge into routine construction practice is essential to make progress 
on reducing injuries and fatalities from falls. Worker training, public education to 
recognize fall hazards, and continued evaluation of barriers and the effectiveness of fall 
prevention strategies will be needed to address this important and ambitious goal.  
 
IG1.1: Improve tools to identify and prevent fall exposures during access (e.g. 
ladder and scaffold) and structure work (e.g. roof and leading edge).  
 

PM: Within 4 years, inventory and prioritize exposures associated with fatal and 
severe falls associated with work on ladders, scaffolds, mobile platforms, roofs, 
and leading edge decking. Develop guidance and demonstrate pilot programs to 
identify, prevent, and mitigate these fall exposures.  

 
IG1.2: Target fall initiation and fall survival using innovative biosciences-based 
strategies.  
 

PM: 1) Fall initiation: within 5 years, develop at least 3 research-based 
recommendations for optimizing worker balance controls during the tasks on 
narrow beams, scaffolding boards, roof planks, and slope roofs and transfer at 
least 2 into construction practice. 2) Fall survival: within 6 years, develop and 
evaluate at least 3 measures to reduce high-energy impact to the human neck, 
head, and body for workplaces and tasks and transfer at least 2 into construction 
practice.  

 
IG1.3: Inventory current fall protection practices and fill gaps where technical 
approaches either need to be developed in the first place or need modification to 
be more cost effective for smaller employers.  
 

PM: Within 2 years, inventory existing fall protection regulations and guidelines 
and identify at least 3 gaps where technical engineering guidance needs to be 
developed or modified further for fall protection. Within 4 years, identify, develop, 
and pilot guidelines and disseminate them for implementation.  

 
IG1.4: Expand the use of safe-by-design practices via demonstration projects and 
outreach to construction partners.  

 
PM: Within 3 years, identify, evaluate, and pilot 3 safe-by-design practices (such 
as built in safety anchors in building beams) that address falls to lower levels. 
Partner with OSHA, international construction groups, professional societies, 
trade associations and unions, architect-engineer-and-designer firms, and 
insurance companies to expand the use of this approach.  

 
IG1.5: Evaluate the impact of construction procurement practices on the 
implementation of fall protection.  
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PM: Within 4 years, examine construction procurement practices used by owners 
and contractors and evaluate 3 best practices (e.g. addressing fall-protection 
when pre-qualifying sub-contractors)  
that address falls to lower levels. Partner with various sector partners to 
disseminate and transfer effective approaches to construction practice.  

 
IG1.6: Address disproportionate risks to Hispanic construction workers by 
identifying and addressing unique underlying causes  
 

PM: Hispanic construction workers have a higher rate of fatal falls in comparison 
with all construction workers. Within 3 years, evaluation of underlying causes will 
be performed in partnership with stakeholders to identify promising interventions 
for evaluation and transfer. At least 2 interventions will be piloted and transferred 
into construction practice.  

 
OPTIONAL GOAL – Please comment  
 
IG1.7: Work with construction partners to develop and implement a national 
campaign to reduce fatal and severe injuries associated with falls to a lower level.  

 
PM: In light of the importance of fall from height fatalities for construction, and the 
need to communicate the hazard control strategies to public to bring about 
reductions in national injury data, NIOSH will work with construction stakeholders 
to develop a social marketing -based national campaign within 2 years, will 
provide technical support to participating organizations, and will provide biennial 
progress reports and an evaluation and final report in 2016.  

 
Strategic Goal 2: Reduce fatal and serious nonfatal injuries caused by 
roadway construction workers being run over by vehicles and equipment.  
 
Overall Performance Measure: By 2014, achieve a 40% reduction in the number of 
fatalities and injuries from workers being struck by construction vehicles and equipment 
in the road construction industry.  
 
Background: Workers in the highway, street, and bridge construction subsector are at 
risk of fatal and serious nonfatal injury from working near passing motorists, 
construction vehicles, and equipment. Road construction represents less than 4% of 
construction employment, but accounts for approximately 10% of the industry’s fatal 
occupational injuries. A review of the 841 highway and street construction fatalities that 
occurred from 1992-1998, found that in 465 of these 841 cases (55%), the death was 
either vehicle- or equipment-related and either clearly or probably occurred in the work 
zone. Furthermore, in 318 of the 465 vehicle- and equipment-related fatalities, a worker 
on foot was struck by a vehicle or piece of equipment. These victims were as likely to be 
struck by a construction vehicle (48% of cases) as by a passing motorist (48% of cases) 
(Fosbroke and Marsh, 2001). NIOSH and OSHA are working with stakeholders and 
federal and state transportation departments to develop and implement approaches to 
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protect road construction workers from passenger vehicles. There is a need to develop 
effective interventions to protect road workers from construction vehicles. Work zone 
safety is a priority for labor, industry, and federal and state agency officials who have 
expressed concern that increases in road construction and structural changes in the 
industry will lead to increases in worker fatalities. These concerns are further 
underscored by the safety-specific language that included in SAFETEA-LU, the 
reauthorization bill for federal transportation funding and in the FHWA final rule on Work 
Zone Safety and Mobility.  
 
Thoroughly understanding the injury risks that road construction workers face is 
essential before worker safety can adequately be addressed. One area of continued 
concern includes evaluating risks associated with the expanded use of night work in the 
road construction industry. Another area of concern, as indicated by the statistics 
presented above, is workers being struck or run over by construction vehicles and 
equipment. To specifically address this concern, effective interventions need to be 
identified, developed, and evaluated. Promising interventions that have already been 
identified include proximity warning systems mounted on road construction equipment, 
internal traffic control plans implemented at road construction sites, specialized safety 
orientation training for newly hired workers in English and Spanish, and awareness and 
use of equipment blind area diagrams by all road construction workers. Evaluating the 
effectiveness of these and other newly identified interventions requires a research-
based approach that depends on accurately quantifying worker exposure to construction 
vehicles and equipment operating in the work zone.  
 
If an intervention is shown to be effective, it must be adopted by companies throughout 
the construction industry for there to be any reduction in fatalities or injuries. Therefore, 
strategies to promote effective interventions and to track implementation and continued 
usage by construction companies must be developed. Only through widespread 
adoption and continued utilization of effective interventions will there be safety 
improvements for workers in the road construction industry.  
 
IG2.1: Quantify worker exposure to being run over by construction equipment 
operating inside roadway construction work zones  
 

 
PM: By 2008, develop and demonstrate a method of measuring worker exposure 
to being run over by construction vehicles and equipment operating on road 
construction sites.  

 
IG2.2: Evaluate the potential for proximity warning system (PWS) use on road 
construction equipment to reduce worker exposure to being run over. Assess 
existing systems and explore development of new improved PWS technology.  
 

PM: 1) Existing PWS technology: complete the evaluation of sonar, radar, and 
camera systems by 2008, and if effective, transfer to construction practice. 2) 
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New PWS technology: by 2010, facilitate development and field testing of at least 
one improved PWS, and if effective, transfer to construction practice.  

 
IG 2.3: Evaluate the potential for Internal Traffic Control Plans (ITCPs) to reduce 
worker exposure to being run over by construction equipment.  
 

PM: By 2008, complete development and evaluation of ITCPs on eight sites. If 
shown to be effective, transfer to construction practice.  

 
IG2.4: Improve availability and use of operator visibility limit information for road 
construction equipment.  
 

PM: By 2007, publish blind area diagrams for 34 pieces of equipment and 
develop a web page for dissemination of this information. By 2014, 40% of 
construction companies surveyed will use blind areas in training truck drivers, 
equipment operators and workers who work around operating construction 
equipment.  

 
IG2.5: Evaluate worker injury risks associated with the expanded use of night 
work in the road construction industry.  
 

PM: By 2008, convene a workshop addressing safety of nighttime road 
construction to improve understanding of injury patterns associated with night 
work, along with potential impacts on daytime interventions (e.g. operator 
visibility limits). By 2009, survey the industry on night work related injuries and 
prepare guidance for night time work zone operations.  

 
IG2.6: Gain widespread usage of effective prevention measures in the road 
construction industry  
 

PM: Beginning in 2007, biennial surveillance reports describing fatal and non-
fatal injuries associated with being run over by construction equipment will be 
disseminated to the road construction industry and partners. In 2009, an industry 
survey will be performed to create a prevention practice baseline and to provide 
input for targeting information dissemination efforts. By 2014, the industry will be 
re-surveyed and effective measures will be incorporated into road construction 
contracts, regulatory and consensus standards, guidelines, and best practices 
and 40% of firms will be using the measures.  

 
Strategic Goal 3 - Reduce fatal and non-fatal injuries from contact with 
electricity among construction workers.  
 
Overall Performance Measure – Delivery of the following goals will improve sector 
capabilities to reduce electrical hazards in support of an ambitious 20% reduction in 
electrical fatalities from all causes by 2016 (using an adjusted 1992-2002 baseline)  
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Background: Between 1992 and 2002, more than 1,500 construction workers died in 
electrical accidents. Electrical hazards are the third leading source of fatal injuries 
among construction workers (BLS, CFOI) and one of every eight construction industry 
deaths was electrical in origin. Nearly one-half of all on-the-job electrical deaths 
occurred in the construction industry.  
Electrical accidents can be divided into three distinct categories. The leading cause 
(740 deaths between 1992 and 2002) of electrical deaths in the construction sector is 
contact with overhead power lines (OHPLs). The second leading cause (487 deaths 
over this period) is contact with live wiring, transformers, and other electrical apparatus. 
The third most common cause (163 deaths over this period) is contact with electric 
current from a machine, tool, appliance, or lighting fixture while engaged in other work 
activities.  
 
Research is needed to address all three causes -- each is sufficiently different to require 
different types of interventions. OHPL electrocution accidents will be addressed through 
a combination of intramural and extramural research. In addition, efforts to improve 
national standards for OHPL protection will be undertaken. Secondly, research to 
address non-OHPL injury to electrical workers will study electrical maintenance issues 
such as work practices and engineering controls, where appropriate. Third, the 
incidental electrocution of non-electrical workers will be studied. Passive engineering 
controls that eliminate the hazard (e.g., ground-fault circuit interrupters) are considered 
to be the most effective interventions. Nonfatal electrical burn injury should continue to 
be addressed through research into improved hazard communications and 
improvements to national standards.  
 
Nearly three-fourths of electrical contactors employ 10 or fewer workers. The 
employees of small electrical contractors represent only one-fifth of the electrical 
workforce, yet experience two-fifths of the electrical injuries. In addition, a growing 
Hispanic population is entering the construction field at a rapid rate. These 
demographics present unique challenges to the effective dissemination of research 
results.  
 
IG3.1: Reduce the number of fatal electrical injuries resulting from accidental 
contact with overhead power lines.  
 

PM: By 2009, evaluate and develop interventions (e.g. power line proximity 
warning alarms, engineering controls, and tool and task designs) to address 
overhead power lines. Pilot and transfer to construction practice at least 3 
effective approaches. Reverse the current increase in this type of fatality towards 
a 20% reduction goal by 2015.  

 
IG3.2: Reduce the number of electrical fatalities resulting from accidental contact 
with wiring, transformers, or other electrical components (excluding overhead 
power lines) during electrical system installation and maintenance.  
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PM: By 2009, evaluate and develop interventions (e.g. lock out, electrical 
personal protective equipment) to address accidental contact hazards. Pilot and 
transfer to construction practice at least 3 effective approaches. Reverse the 
current increase in this type of fatality towards a 20% reduction goal by 2015.  

 
IG3.3: Reduce the number of fatalities resulting from “contact with electric 
current of machine tool appliance or lighting fixture”.  
 

PM: By 2009, evaluate and develop interventions (e.g. training, engineering 
controls) to address these appliance and fixture hazards. Reduce construction 
industry fatalities in this category by 20% by 2015.  

 
IG3.4: Forge new partnerships with small employers and companies with 
substantial Hispanic employment to more effectively disseminate electrical safety 
information.  
 

PM: This goal will have been successfully achieved if one or more partnerships 
are formally established by 2008 to effectively disseminate training materials on 
electrical injury prevention to each special emphasis population that is identified 
to ultimately reduce disproportionate risks.  

 
Strategic Goal 4: Reduce the incidence and severity of work-related 
musculoskeletal disorders in construction work.  
 
Overall Performance Measure - Successful delivery of the following goals will improve 
sector capabilities to address musculoskeletal disorders in construction. It will 
demonstrate that successful implementation of interventions, such as those identified 
and evaluated in IG4:3 can lead to 25% reductions in incidence and severity rates by 
2015 for those targeted tasks and trades.  
 
Background: The BLS estimates that musculoskeletal disorders (sometimes referred to 
by construction stakeholders as non-traumatic soft tissue injuries (NTSTI) (AGC, 2005) 
account for around 25% of all lost-time injuries and illnesses occurring in the 
construction industry and nearly 2/3’s of these cases are related to activities involving 
overexertion. Analysis of lost-time data for Special Trade Contractors (NAICS 235) - the 
largest construction industry division – indicates that back (50% of all cases) and 
shoulder injuries (10% of all cases) account for most cases.  
 
Construction tasks involve factors such as exertion of physical force during material 
handling, the use of manual and power tools, repetitive tasks, and awkward work 
geometry that have been associated with non-traumatic soft tissue injuries. Construction 
settings present unique challenges to developing effective interventions, such as the 
absence of permanent workstations, lack of control over the task location, continuously 
changing surroundings, and multiemployer work sites presenting coordination and 
communication obstacles. In spite of these drawbacks, effective interventions have 
been developed and evaluated for various trades or specialties in the construction 
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industry. The reduction of the incidence and severity of construction NTSTI requires the 
following:  
 

• Advancing our understanding of the extent of the problem and the contribution of 
antecedent events.  

 
• Reducing the use of human physical forces applied to work, especially for material 

handling and tool operation.  
 
• Insuring that current and future mechanical systems used to replace human 

physical forces do not expose workers to physical risk factors for injuries.  
 
• Developing improved methods for the transfer and diffusion of alternative work 

methods, materials, etc. intended to reduce workers’ exposures to NTSTI risk 
factors.  

 
IG4.1: Identify and evaluate the job demands and associated outcomes relative to 
workers’ capabilities.  
 

PM: Twenty construction job tasks associated with the development of WMSDs 
will be identified and evaluated by 2009 (baseline 2003).  

 
IG4.2: Identify and evaluate the impact of construction design and management 
on the development and severity of non-traumatic soft tissue injuries.  

 
PM: By 2010, develop or modify an existing pre-construction and site 
management audit instrument that can be used to identify and control potential 
risk factors and evaluate and compare exposures (i.e., WMSD risk factors) and 
outcomes (i.e., workers’ self-reported symptoms and injuries) on 10 construction 
sites, i.e., 5 sites that implemented the audit instruments and 5 that did not use 
the instruments.  

 
IG4.3: Increase the number of effective interventions for reducing workers’ 
exposures to risk factors for WMSDs.  
 

PM: Identify and evaluate 20 currently available interventions and develop 5 new 
interventions by 2012 for job tasks and trades where the risk factors are known to 
have a major impact on measures of injury and lost time.  

 
IG4.4: Improve the transfer and diffusion of effective ergonomic interventions in 
the construction industry.  
 

PM: Develop, validate, and disseminate to stakeholders 40 fact sheets 
describing available ergonomic interventions by 2011 Increase by 50% the 
transfer and diffusion of two effective interventions for the concrete sector work 
by 2010 (2005 baseline).  
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Strategic Goal 5: Reduce noise-induced hearing loss (NIHL) among 
construction workers  
 
Overall Performance Measure By 2014, successful accomplishment of these goals will improve 
sector capabilities to assess, reduce, and control construction noise exposures and to 
implement effective hearing conservation programs. This will be demonstrated by an ambitious 
goal to increase the use of audiometric programs by 40% and to reduce hearing loss by 20% 
(over baseline findings) for targeted groups.  
 
Background: The purpose for this goal is to eliminate or reduce hazardous noise in the 
construction industry, and thereby reduce or eliminate occupational hearing loss among 
construction workers. There is no doubt that construction related activities expose workers to 
hazardous noise. In its 2002 Advance Notice of Proposed Rulemaking for a hearing 
conservation standard for construction workers, OSHA estimated that the average construction 
worker is exposed to a time-weighted average (TWA) of 99 dBA. At this exposure level, within 
one year, 10% of these workers will have permanently lost an average of 13 decibels at 3000, 
4000, and 6000 Hz (ANSI, 1996). Waitzman and Smith (1998) determined that “...hearing loss 
among construction trade workers... was significantly elevated, as much as three and one-half 
times that of workers in other industries”. In fact, by age 25, the average carpenter has been 
shown to have “50-year old ears”, and by age 55, two out of three are past the point of needing 
hearing aids (Sweeney et al. 2000).  
 
In order to eliminate or substantially reduce occupational hearing loss, a worker’s TWA must not 
exceed 85 dBA (NIOSH, 1998). The best way to ensure workers’ exposures do not exceed 85 
dBA TWA is to apply control technologies to eliminate the noise hazards. Until control 
technologies have eliminated noise hazards, workers must use ear muffs and ear plugs to 
protect their hearing. Unfortunately, recent data have demonstrated that as they are actually 
worn by workers, hearing protectors will provide only a small fraction of their potential sound 
attenuation (Neitzel and Seixas, 2005). To effectively implement interventions that reduce 
workers’ exposures to <85 dBA TWA, and to demonstrate the effectiveness of these 
interventions, the following are necessary:  
 

• Improve our ability to measure TWAs which include impulsive exposure events.  
 
• Develop new methods for applying control technologies to reduce the sound output of 

construction tools and equipment.  
 
• When control technologies have not yet eliminated hazardous noise, reduce the adverse 

health effects of noise exposures by improving the effectiveness of hearing protection 
devices.  

 
• Create an audiometric testing and information management system that will make 

monitoring audiometry feasible for the construction industry.  
 
Successful accomplishment of the following goals will enable health and safety professionals to 
accurately assess construction noise exposures, quantify the effectiveness of control 
technologies, and reduce workers’ exposures to <85 dB TWA.  
 

 494



IG5.1: Develop baseline measures for hearing loss, noise exposures, and hearing 
protection practices.  
 

PM: Within 3 years, create baseline reports describing 1) incidence and 
prevalence of hearing loss in the construction sector; 2) current noise exposure 
levels; and 3) current use of practices such as hearing protection and 
audiometric testing. Updated reports will be generated three and six years after 
the baseline is completed.  

 
IG5.2: Improve the ability to determine the contribution of impulse noise to 
construction worker noise exposures  
 

PM: Within 4 years, develop an intrinsically safe impulse sound meter that can 
integrate impulses up to 165 dB peak SPL, and that can provide measures of 
metrics such as kurtosis, spectra, and temporal characteristics. Within 2 years 
following the development of the impulse sound meter, complete a field survey 
that quantifies construction workers’ exposures to impulsive sounds. Within 3 
years following the completion of the field survey, develop revised criteria for 
exposure to impulsive sounds.  

 
IG5.3: Reduce operating engineers’ exposures to noise emitted from diesel-
powered equipment  

 
PM: Within 5 years, reduce sound levels at the operator's station of diesel-
powered equipment by 3 dB. The research will focus on diesel-powered, mobile 
construction equipment such as bulldozers, tele-handlers, soil and asphalt 
compactors, skid steer loaders, and front end loaders.  

 
IG5.4: Reduce construction workers’ exposure to noise emitted from use of 
powered hand tools  
 

PM: Within 2 years, a consortium will be formed with at least 2 manufacturers, 3 
universities, 1 labor union, NIOSH, and OSHA. Three years after the consortium 
is formed, projects will demonstrate the feasibility of hand tool noise controls by 
reducing noise emissions by at least 3 dB on at least one tool in each of 5 
categories of powered hand tools. Within 4 years after the consortium is formed, 
manufacturers will be implementing the consortium's noise control design 
solutions on their production lines.  

 
IG5.5: Reduce the adverse health effects of hazardous noise by improving the 
effective use of hearing protection devices (HPDs).  
 

PM: Within three years, develop field-testable HPD training methods that are 
integrated with NIOSH fit-test hardware, and subsequently initiate a 2-year field 
study of HPD effectiveness. This goal will have been successful if HPD use 
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increases by 50% and HPD attenuation increases by 6 dB among workers 
receiving the NIOSH training.  

 
IG5.6: Facilitate the increased use of audiometric testing in construction by 
developing and evaluating multi-employer systems that can accommodate the 
mobile construction workforce.  
 

PM: Within 5 years, develop a methodology for collecting worker hearing tests 
from multiple employers and archiving them in a secure, centralized repository 
for subsequent remote retrieval, update, and determination of hearing threshold 
shifts. Disseminate to construction groups to facilitate portability of audiometric 
test results.  

 
Strategic Goal 6: Reduce occupational illness among construction workers 
by reducing inhalation exposures to lead, silica and welding fumes.  
 
Overall Performance Measure: Delivery of the following goals will improve sector 
capabilities to reduce exposures over 10 years as follows:  
 
-Lead: a 40% reduction in the prevalence of blood lead levels exceeding 25 ug/dL 
among construction workers.  
-Silica: a 20% reduction in abrasive blasting exposures, and 40% reductions for building 
renovation/construction and highway construction exposures.  
-Welding fumes: a 20% reduction in overall welding fume exposures, and a 40% 
reduction for chromium and manganese exposures.  
 
Background: Numerous studies have documented an increased risk of occupationally-
related diseases among construction workers resulting from the inhalation of airborne 
contaminants generated by many construction tasks and operations (Sullivan et al 
1995). However, only limited surveillance data exist on the magnitude of the health risks 
experienced by construction workers due to the underreporting of illnesses (CPWR 
2002).  
 
The preferred risk management approach to preventing and controlling worker 
inhalation exposures to a hazardous substance is to: a) identify the tasks and/or 
processes likely to create exposure to the substance, b) quantitatively determine 
whether exposure to the substance presents a risk, c) substitute the substance with a 
less hazardous material when possible, and d) implement appropriate engineering 
controls and/or provide personal protective equipment (PPE) and a program to support 
its effective use. Construction work environments present a number of challenges to 
implementing this approach. Many construction contractors are small businesses and 
do not have full-time safety and health staff capable of identifying job tasks and 
exposures that pose a health risk to workers. Construction sites are ever-changing, and 
installation of permanent engineering controls at the site is often not practical or 
feasible. However, tools designed with controls (e.g., exhaust ventilation, water 
generation) along with good work practices have been shown to be effective in reducing 
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worker exposures to some hazardous airborne contaminants at construction work sites. 
The use of respiratory protection has also been used to protect workers at job tasks 
where exposures can not be reduced through engineering control measures.  
 
The proposed intermediate research goals focus on reducing exposures to silica, lead 
and some of the toxic components of welding fume because of their potential to cause 
adverse health effects. Human studies have shown that exposure to silica dust can 
cause silicosis and lung cancer, and has been linked with causing kidney disease and 
autoimmune disorders [NIOSH 2002]. Studies have also shown that exposure to lead 
can cause many adverse health outcomes including neurological, reproductive, liver, 
and blood effects [Srianujata 1998]. Likewise, exposure to welding fumes has been 
linked to causing acute and chronic respiratory disease as well as other adverse health 
outcomes including neurological disorders and cancer [Antonini, 2003]. Exposure to 
these agents frequently occurs at many types of construction work sites.  
 
Effective reduction of these inhalation exposures requires focused research to address 
key obstacles. Because recognition of exposures by contractors and competent persons 
is an important prerequisite for controlling or preventing exposures, one goal aims to 
improve the user friendliness and expand the use of basic methods to detect air 
contaminants. Another goal addresses improved recognition via creation of a shared 
database to increase the availability of information about exposures associated with 
common tasks. Investigation of “control banding” as an alternative approach to control 
solutions is also included, as are development of new engineering approaches and work 
practices for silica and welding fumes. There is a need to improve understanding 
obstacles to implementing existing effective control methods, and research on this 
important area is also included.  
 
Accomplishment of the proposed research goals is expected to lower blood lead levels 
(to be demonstrated using reports from the NIOSH Adult Blood Lead Epidemiology and 
Surveillance (ABLES) Program), reduce the risks of developing silicosis, and reduce 
respiratory and other diseases resulting from exposure to welding fumes. It is expected 
that the lessons learned in identifying measures for these targeted substances will be 
applicable to the reduction of other inhalation hazards that occur at construction work 
sites.  
 
IG6.1: Improve recognition of high exposure task and job situations by expanding 
the use of field-portable methods by construction employers  
 

PM: For lead, stakeholder input will be used to identify strategies for increasing 
the use of existing NIOSH field portable methods (i.e., NIOSH Methods 7700, 
7701, 7702, 9100, 9105) within 2 years. Within 4 years, training, guidance, and 
case studies of successful use of field-portable methods specifically designed for 
construction employers and competent persons will be developed and 
transferred to construction practice. For silica, stakeholder input will be used to 
evaluate the potential use of a construction version of a real-time person 
wearable dust monitor along with other promising methods within 1 year. Within 4 
years, training, guidance, and case studies will be developed and transferred to 
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construction practice.  For welding fumes, within 2 years, field portable methods 
for monitoring airborne exposures to chromium and manganese will be 
developed. Within 4 years, these methods will be evaluated in the field and 
guidance will be developed and transferred to construction practice.  

 
IG6.2: Improve recognition of high exposure task and job situations as well as 
effective control methods through improved sharing of construction exposure 
data  
 

PM: In coordination with surveillance intermediate goal 8.2, evaluate within 2 
years options for a shared database system that would allow stakeholders to 
input and retrieve silica and lead exposure data. Implement, market, and 
populate the system within 5 years.  

 
IG6.3: Identify, evaluate, and address obstacles to implementing existing effective 
control methods that would reduce lead and silica exposures  
 

PM: Stakeholder input from employers, worker representatives, trade 
associations, equipment manufacturers and other partners will be solicited within 
1 year to identify and prioritize obstacles to implementing controls. At least 5 
target interventions will be developed in partnership with stakeholders to address 
obstacles within 3 years. These will be evaluated and at least 3 interventions 
found to be effective will be transferred to construction industry practice within 5 
years.  

 
IG6.4: Develop new approaches for reducing silica exposures: “Control Banding” 
and new engineering solutions  

 
PM: For control banding, 3 important silica operations/tasks will be identified 
within a year for development and validation of a control banding approach. 
Within 3 years, research will be finalized and technical reports and user friendly 
control banding guides will be published and transferred to industry practice. For 
engineering solutions, at least 3 new engineering solutions will be identified and 
developed to address gaps in existing controls within 6 years.  

 
IG6.5: Improve understanding of dose-response relationships in welding fume 
toxicity and develop new approaches for reducing toxic metal exposures from 
welding fume  
 

PM: Within 5 years, laboratory studies will be completed to elucidate dose-
response relationships in welding fume toxicity and to identify proposed work 
practices and/or welding process modifications that can reduce welding fume 
exposures where this has been demonstrated to reduce toxic effects. Within 5 
years, proposed work practices and/or welding process modifications that can reduce 
exposures will be evaluated for their effectiveness  in the field. Within 8 years, technical 
reports and user-friendly worker guidelines that combine toxicity reduction and 
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exposure reduction strategies will be prepared and disseminated to appropriate 
construction stakeholders.  

 
IG6.6: Demonstrate that elevated blood leads among construction workers can be 
reduced via a focused surveillance and intervention program.  
 

PM: This goal will be met by identifying 2 state partners within 2 years for a 
demonstration project to focus technical assistance, training, and surveillance 
resources on the occurrence of elevated blood leads reported by construction 
employees. Within 6 years, this demonstration project will result in a 75% 
reduction in occurrence of blood lead levels exceeding 25 ug/dL among 
participating construction workers.  

 
Strategic Goal 7: Reduce dermal exposure and associated occupational 
illnesses among construction workers.  
 
Overall Performance Measure The successful completion of this strategic goal will result 
in a 30% decrease in the reported incidence of irritant dermatitis in targeted construction 
industry groups by 2016.  
 
Background: Occupational skin diseases and disorders are the most commonly 
reported non-trauma-related category of occupational illnesses in the United States, 
comprising up to 40% of all non-fatal occupational diseases with the majority of cases 
being either allergic or contact dermatitis. Loss workdays and loss productivity 
associated with occupational skin diseases across all sectors exceeds $1 billion 
annually.  
 
According to the 2002 and 2003 Bureau of Labor Statistics (BLS), 5% of all 
occupational skin diseases can be related to the construction industry, with the annual 
reported incidence rate being about 4 per 10,000 full-time workers. Within the 
construction industry, the four most affected occupations include: tile setters/terrazzo 
workers, painters, construction/cement workers and wood processors (Bock et al., 
2003).  
 
Once a construction worker develops dermatitis, it is very hard to treat. Prevention 
rather than intervention represents the most rational strategy to for addressing 
construction-related dermatitis. NIOSH is proposing to reduce the incidence of 
dermatitis in the workplace by 33% in targeted construction industry groups by 2016. In 
order to accomplish this strategic goal, NIOSH scientists, dermatologists, industrial 
hygienists, health communications experts and representatives from targeted unions 
and trade associations will work together to undertake a multi-prong approach 
composed of overlapping intermediate goals. These intermediate goals will aim to: 
quantify the incidence and prevalence of construction related dermatitis; characterize as 
well as workplace related conditions/practices responsible; develop and validate 
improved laboratory and field techniques for identifying responsible agents; disseminate 
databases of suspected construction-related dermatotoxic agents; develop model 
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intervention approaches and programs; and identify and disseminate effective skin 
protection and communication management programs.  
 
IG7:1: Quantify incidence and prevalence of construction industry related 
dermatitis and characterize work-related conditions and practices that impact on 
the frequency and severity  
 

PM: Within 3 years, create baseline reports describing prevalence and severity of 
skin disease in the construction sector, along with identification of tasks and 
materials most commonly associated with construction-related skin disease. Use 
conclusions as baseline data to demonstrate the effectiveness of research in 
NIOSH Strategic Goal 7 in the reduction of skin exposure and skin diseases.  

 
IG7.2: Develop and disseminate databases containing known and suspected skin 
sensitizers and irritants  
 

PM: Within 4 years, develop a database that is used by construction 
stakeholders.  

 
IG7.3: Develop and validate improved laboratory, clinical and field surveillance 
methodology for hazard identification, exposure characterization and risk 
assessment of chemicals that cause irritant and allergic contact dermatitis.  
 

PM: Within 3 years, improved and validated laboratory, clinical, and field 
surveillance methodology will be available and will be used by stakeholders.  

 
IG7.4: Develop and evaluate model intervention approaches and programs to 
prevent induction of irritant and allergic dermatitis in the construction industry  
 

PM: Within 5 years, Develop and successfully pilot test construction-specific 
model skin protection programs for two different types of dermal hazards.  

 
IG7.5: Develop and implement strategies to reduce skin cancer in construction 
workers resulting from overexposure to UV sunlight.  
 

PM: Within 2 years, perform a baseline study of worker and employer attitudes 
on the use of protective measures against sunlight/UV exposure. Within 5 years, 
collaborate with stakeholders on demonstration projects to increase the use of 
protective measures at outdoor sites and disseminate results to the construction 
community.  

 
IG7.6: Identify and disseminate effective skin protection communication and 
management programs in the construction sector, targeting decision makers, 
employers, workers, and health care providers to improve recognition and control 
of skin disease.  
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PM: Within 5 years, develop and publicize NIOSH guidance documents and 
educational materials to recommend effective strategies for training of workers 
and for skin-care management. Within 8 years, measure the extent to which 
these strategies are adopted in the workplace and the changes in workplace 
practices that occur as a result of adoption, anticipating a 33% reduction.  

 
Strategic Goal 8: Improve surveillance at the Federal, State, and private 
level to support: the identification of emerging technologies, hazards and 
associated illnesses and injuries; the evaluation of intervention 
effectiveness; and the identification of future health and safety priorities in 
construction.  
 
Overall Performance Measure: This goal will be successfully achieved if by 2016, 
current surveillance systems are adapted for use by NIOSH and stakeholders to track 
construction injuries and illnesses; used to monitor and evaluate intervention 
effectiveness; and contribute to identifying future health and safety priorities in 
construction.  
 
Background: Creating strategic goals requires that relevant and reliable outcome data 
be available to serve as performance measures to judge progress. Efforts to create 
these draft construction goals have served to re-emphasize the important role of 
surveillance activities for improving safety and health. Surveillance statistics provide a 
tool for taking stock of progress and monitoring trends over time. They also provide an 
important starting point for identifying emerging problems.  
 
The construction industry consists of large numbers of mostly small employers and 
numerous parties responsible for managing health and safety risks. These 
characteristics have generally created barriers to ongoing, systematic, and integrated 
collection of information which increases our useful knowledge of construction hazards 
and patterns of illness and injury. Such information is useful for planning assessments 
of worker health and safety, for targeting interventions, for determining the impact of 
prevention and control activities, and for identifying future priorities. The NIOSH 
surveillance program must improve its ability to support these public health functions 
and also improve its capacity and flexibility to identify any new occupational health and 
safety issues which will undoubtedly emerge in the construction sector over the next 
decade.  
 
This strategic goal cannot be achieved without strengthening partnerships with other 
Federal, State, and non-governmental organizations. At the Federal level, NIOSH 
surveillance resources need to be complemented by effective collaboration and sharing 
of resources with other Federal agencies. For State-based surveillance, NIOSH needs 
to not only to foster collaborations with and between States, but to also assist in 
supporting the state level capacity to augment Federal surveillance programs. NIOSH 
also needs to provide technical guidance and to develop collaborations with non-
governmental organizations which may provide new opportunities for surveillance 
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partnerships. These efforts overall can help ensure that NIOSH and its partners can 
effectively participate in an integrated and comprehensive program for surveillance of 
hazards, injuries and diseases in the construction industry.  
 
IG8.1: Improve the quality and quantity of injury, illness, and exposure 
surveillance data for prioritizing construction safety & health research and 
tracking progress.  
 

PM: By 2006, NIOSH will inventory existing injury, illness, and exposure datasets 
to develop baseline goal metrics and to identify and prioritize upgrades needed to 
improve construction sector surveillance. By 2012, NIOSH will have implemented 
3 injury surveillance upgrades, 2 illness surveillance upgrades, and 2 exposure 
surveillance upgrades. NIOSH will provide construction program status reports 
every third year, and will prepare a report describing remaining national 
surveillance needs along with a national construction industry scorecard in 2015.  

 
IG8.2: Improve the exchange and use of construction-related exposure, safety, 
and health information by developing a centralized reporting and retrieval system 
for public use.  
 

PM: Develop the framework for a centralized information management and 
retrieval system framework within 3 years. Establish agreements with data 
sources (including BLS,  
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OSHA, NIST, DOT, unions, insurance carriers, workers compensation bureaus, 
etc.) within 4 years. Implement and market the centralized information retrieval 
system within 5 years. Continue to populate/update the data system annually.  

 
IG8.3: Increase the occupational injury, illness, and exposure information 
available for the three construction sub-sectors: 1) Building construction; 2) 
Heavy and Civil Engineering Construction; and 3) Specialty Trade Contractors) 
and periodically examine emerging technologies and associated hazards.  
 

PM: Within 6 years, targeted surveys will be conducted to address gaps in 
knowledge and to enhance understanding of construction program goal issues 
and baselines at the sub-sector and trade level. Developments and trends in 
construction technology will be evaluated by meetings with construction 
stakeholders every five years.  

 
IG8.4: Strengthen the capacity of States to conduct occupational surveillance and 
prevention activities in construction.  
 

PM: Provide assistance to and collaborate with state partners to establish and 
optimize 1) construction sector reporting and 2) outcome reporting relevant for 
the construction goals (e.g. silicosis, or hearing loss, or Hispanic worker fatalities, 
etc). By 2012, expand construction goal-relevant outcome reporting to no fewer 
than 7 States, and develop a construction intervention project in 2 States.  

 
IG8.5: Promote effective surveillance conducted by employers, unions and other 
non-government construction stakeholders by expanding the use best practices 
and performance indicators  
 

PM: Convene meetings within two years with stakeholders to evaluate the 
current state of surveillance programs within the industry. Within four years 
develop a demonstration program to evaluate the introduction of performance 
indicators in 2 construction trade associations, 2 construction labor organizations, 
and 2 other non-government organizations (e.g. professional association or 
insurance carrier) that had not previously used this approach.  
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